Lymphatic tracing and T cell responses following oral vaccination with live Mycobacterium bovis (BCG).
Oral vaccination of mice with lipid-encapsulated Mycobacterium bovis bacille Calmette-Guérin (BCG) expands a subset of interferon-gamma (IFN-gamma)-secreting T cells and mediates protection against aerosol mycobacterial challenge. We have traced the movement of the live vaccine through the regional lymphatics of mice and monitored the resultant immune response. Six hours after oral vaccination BCG was detected in low numbers systemically and in draining lymphatic tissue. However, after 48 h, BCG was predominantly associated with alimentary tract lymphatic tissues, such as the cervical and mesenteric lymph nodes and Peyer's patches. Lymphocytes that produced IFN-gamma in response to PPD-B or BCG-pulsed dendritic cells predominated in the spleen and were almost exclusively CD4(+), CD44(+) and CD62L(-), thus resembling an effector memory T cell population. Despite the fact that an oral route was used for immunization, splenic IFN-gamma-secreting T cells in vaccinated mice did not express the mucosal homing antigens alpha(4)beta(7) integrin or alphaIEL (CD103). However, a proportion of BCG-specific CD4(+) T cells expressed the CD29 integrin (beta(1)) chain, potentially involved in lung homing function. Thus, oral priming with M. bovis BCG appears to induce a subset of spleen-resident CD4(+) T cells with the potential to provide protective immunity in the lung.